| INTRODUCTION
Periorbital hyperchromia or periorbital hyperpigmentation, popularly known as dark circles, is a fairly common condition and a frequent reason for dermatological medical consultation. [1] [2] [3] [4] [5] [6] It is defined as brownish pigmentation, from light to dark, mainly involving the lower eyelids. 1, 2, 4 POHs affect individuals of a wide age range, both sexes and all ethnicities and are associated with a tired and aged facial appearance. 2, 4, 5, [7] [8] [9] The most affected people are usually those with the highest phototypes. 3 Although prevalence is similar between sexes and age groups, POH is a more frequent complaint in women.
3,10
The dark circles can have an impact on patients' quality of life, affecting them negatively, although it is not a condition associated with morbidity. [1] [2] [3] [4] 7 Despite the high prevalence, there are few studies regarding the epidemiology, etiology, classification, pathogenesis, and therapeutic options of POH. 2, 4, 7 POH has a multifactorial etiology. 5, [7] [8] [9] It is estimated that several exogenous and endogenous factors are involved, the main mechanisms being melanin deposition, hemosiderotic pigment deposition caused by vascular ectasia and anatomical changes. 1, 4, 6, 11, 12 Popularly, one of the possible associated causes is lack of sleep, but few studies have evaluated whether or not this hypothesis is appropriate.
The deposition of subepidermal melanin is one of the most relevant factors for the etiology of POH. Excessive and cumulative exposure to ultraviolet radiation, pregnancy, exogenous hormones, and genetic predisposition contributes to this etiology. 1, 5, 9 Excessive pigmentation may also be due to postinflammatory hyperpigmentation in patients with atopic dermatitis or contact dermatitis. [1] [2] [3] [4] 9 It is also associated with the use of some drugs, as antipsychotics, chemotherapy, and certain eye drops that may trigger hyperpigmentation, as well as secondary to friction and trauma in the skin around the eyes. 1, 3, 4 Another important factor is the superficial location of the vasculature and the thin skin over the orbicularis oculi muscle that contributes in the etiology of POH. 4 The lower eyelids get a purplish appearance due to excessive subcutaneous vascularization. 2, 4 In these cases, the vessels become more dilated by the vascular stasis that occurs in situations of fatigue, insomnia, menstrual period, oral breathing, and crying. That may even lead to extravasation of blood in the dermis. [1] [2] [3] [4] [5] Anatomical alterations also contribute to POH. 2, 5, 13 As the skin ages, there is infra-orbital subcutaneous fat atrophy and redistribution, creating shadows and making the area darker. 2, 5, 7 Furthermore, the facial ligament structure, bone structure, muscle tissue, prominent vascular network and thin, translucent lower eyelid skin with minimal or no subcutaneous tissue make the both pigmentary and anatomical changes more noticeable in this area. 2, 4, 7, 9 Extrinsic factors are also involved in the genesis of POH, such as sun exposure, smoking, alcoholism, stress, fluid retention, eyelid edema (thyroid disease, nephropathy, heart disease, and lung diseases), and lack of sleep. [1] [2] [3] [4] [5] 9 The diagnosis of POH is based mainly on clinical examination. 4, 7 The subtypes are classified as pigmented (brownish color), vascular (blue, pink, purple coloration), and structural (structural shadows formed by superficial anatomical facial contours). 4 
| MATERIALS AND METHODS
Observational, cross-sectional study was performed in a tertiary hos- to 30 (0-1 no effect; 2-5 small effect; 6-10 moderate effect; 11-20 very large effect; and 21-30 extremely large effect on quality of life). 15 Pittsburgh Sleep Quality Index is a standardized questionnaire that assesses sleep quality over a 1-month period through. The instrument consists of 10 questions that evaluate the quality of sleep in relation to duration, disturbances, sleep latency, efficiency, general quality, daytime dysfunction by drowsiness, and use of sleeping medications. The result ranges from zero to 21, and when ≤5 is associated with good sleep quality, whereas when >5, it is related to poor sleep quality. 16 Visual Analogue Scale is a ruler that ranges from zero (absence of dissatisfaction) to ten (maximum dissatisfaction), easily understood and answered by the patient. It consists of marking a line perpendicular to the VAS line at the point that represents the intensity of symptoms.
Data analysis was performed with SPSS software version 18.0.
Qualitative variables were described with absolute and percentage frequencies and the quantitative variables by mean and standard deviation. Mann-Whitney U test and Kruskal-Wallis test were applied to statistical tests of correlation of independent samples. The significance level established was a ≤ 5%.
All included patients accepted to participate in the study through signing an informed consent term. The research project was approved by the research ethics committee of the institution.
| RESULTS
A total of 100 patients (Table 1) , mostly women (91%), aged between 21 and 65 years (mean 36.9 AE 10.9) were included. The mean body mass index (BMI) was 24.4 AE 3.7. The phototypes varied between II and V, being mainly II (24%) and III (60%). The majority of participants were healthy (75%). Regarding the associated risk factors, 48% of the sample had a personal history of atopy and 73% had a family history (FH) of POH and the mean duration of the hyperchromia was 18.32 years (SD AE 11.96). Of the evaluated patients, 62% considered their life stressful, 54% practiced physical activity, 2% were active smokers, and 14% were former smokers.
Thirty-six of the women (39.5%) perceived worsening of POH around their menstrual period. Considering the whole subjects, 20%
had already performed some type of treatment for HPO. As for sleep, 1 patient reported having <4 hours of sleep per night, 33 from 4-6 hours and 66 over 6 hours.
Regarding the physical examination, 94% had some degree of photodamage, ranging from light (55%) to moderate (36%). Anatomi- 
| DISCUSSION
Periorbital hyperchromia is a complaint present in both sexes, but women seek more care because of it, possibly due to an esthetic character of the disorder. 1, 3 Considering that changes may begin in childhood or become more apparent as the aging process is established, 2, 4 POH could be a nuisance since adolescence, when self-esteem is an important factor for the social development of young people.
In the studied sample, there was a predominance of low phototypes, contrary to some prevalence studies, which associate POH with the highest phototypes. 1, 3 Only 25% of the individuals presented comorbidities regardless of whether or not they were associated with POH. Family history is one of the risk factors related to POH, and 73% of the patients presented other cases in relatives of first and second degree. 6 In relation to other possible associated risk factors, the history of atopy was present in 48% of the patients. In the literature, there is an association between atopic dermatitis and dark circles already established, as atopic patients usually have itching in the periorbicular region and scratch the region frequently, leading to trauma that culminates with the development of postinflammatory hyperchromia and consequently dark circles. 1, 3 In addition, some factors related to life habits may also contribute to the development of POH, among them the stress. In the sample, most of the patients reported stress. 1, 4, 6 It is known that exposure to ultraviolet radiation may be associated with POH so that 94% of the patients had some degree of photodamage on the face.
1,2,4
Mixed POHs predominated, combining components of pigmentation and/or with anatomical alteration. 1, 2, 7 It is noted that identification through classification in types of POH is very important as it guides the treatment. The complexity of this classification is also observed, as in most cases, there is more than one etiological factor. 2 Watanabe et al studied POH biopsies from 12 Japanese patients, and all showed dermal melanosis in histology by positive anti-S100
proteins and Fontana-Masson staining. 2, 6, 17 Another study evaluated biopsies from the same region (lower eyelids) of 28 people and concluded that there was an increase in the melanin index in relation to a skin area unaffected chosen as control in the retroauricular region. 6, 18 Therefore, the fact that all patients have some degree of melanin pigmentation is in agreement with the literature findings. Popularly, lack of sleep or exhaustion is associated with POH, being a plausible mechanism the stasis of blood vessels, leading to color change in the region. 1, 3 However, there is a lack of scientific evidence to confirm this hypothesis. One study showed that the quantity and quality of sleep were not correlated with the severity of the POHs evaluated by the physician, but did not evaluate the association between the lack/quality of sleep and the presence of POH. 6 The patients studied presented poor sleep quality in the majority of cases, but because this is an observational study without a control sample, we cannot say whether poor sleep quality is associated with POH, and this is another limitation of the present study. The statistically significant difference (P < .001) between the sexes in the DLQI index shows that dark circles cause more impact on the quality of life of women than on men. 2 Although this is another limitation of this study, as there are few men evaluated.
All patients who had previously sought treatment for POH were women. In these patients, DLQI was significantly higher (P < .01) than those without treatment, showing that these are the people most affected in relation to quality of life. In these same patients, there was a statistically significant difference in the degree of dissatisfaction with POH (P < .017) in relation to those without treatment.
It was observed that severity is related to the duration (P < .001) and the degree of dissatisfaction generated in the patients (P < .005), indicating that the duration time influences both its intensity and the degree of associated nuisance.
This study has as main limitations not having a control group of patients without dark circles and having the sample selected for convenience (patients with dark circles who seek for treatment), issues that could configure bias selection. By the other hand, as positive aspects, all the patients were evaluated by the same examiner, minimizing the measurement bias. In addition, the questionnaires used were validated in several countries, allowing comparisons between different populations around the world.
| CONCLUSIONS
In the studied population, the POHs are more frequent in women with a positive family history and affect a wide age group. Clinical evaluation shows that most of the cases in this study show mixed type. Thus, when therapeutic modalities are instituted, the anatomical, pigmentary, and vascular aspects must be considered.
There are other extrinsic factors that influence the greater occurrence of the lesions, among them the poor quality of sleep. This study does not have sufficient power to fully assess this criterion.
However, the tendency is that among the external factors, the poor quality of sleep is the most impacting one.
It is clear the influence of POH on the quality of life in affected patients, even considering that they are little symptomatic, bringing important dissatisfaction for these patients. Thus, the therapeutic approach should take into account these aspects other than the simple esthetic approach, to achieve a more comprehensive and satisfactory result for the patients with this complaint.
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